A new N-acyl taurine (1), together with a new natural product, l-(-D-ribofuranosyl)-1,2,4-triazole (4), and two known compounds (2 and 3), were isolated from the sea urchin, Glyptocidaris crenularis. The new N-acyl taurine was elucidated as 2-(5R,15S-dihydroxyeicosanoylamino) ethanesulfonic acid on the basis of spectroscopic (NMR, MS) analyses and the modified Mosher ester method. Compound 2 showed significant toxicity against brine shrimp larvae.
The sea urchin, Glyptocidaris crenularis, is the only species of genus Glyptocidaris (order Phymosomatoida, family Phymosomatidae) and is distributed in the Sea of Japan and the Yellow Sea of China. There are no reports on other chemical constituents from G. crenularis, except for a unique sulfated polysaccharide composed of (3--D-Galp-2(OSO 3 )-1 ! 3--D-Galp-1) n repeating units. 1) During the course of our search for biologically active constituents from marine invertebrates, a new N-acyl taurine was found in the alcohol extract of G. crenularis. We report here the isolation and structural determination of this new N-acyl taurine (1), together with a new natural product, l-(-D-ribofuranosyl)-1,2,4-triazole (4), and two known compounds, 5,8-epidioxycholest-6-en-3-ol (2) and hypoxanthine (3) . Compounds 1-4 were tested for their effects on brine shrimp larvae, and 2 showed significant toxicity.
Compound 1 was obtained as white power and had the molecular formula C 22 H 45 NO 6 S based on its HR-ESI(À)-MS data (m=z 450.2886; calcd. 450.2889 for C 22 H 44 NO 6 S, ½M À H À ), this being supported by its 13 C-NMR and DEPT data ( Table 1 ). The DEPT and 1 H-NMR data (500 MHz, DMSO-d 6 ) for 1 indicated an amide linkage (CONH, C 171.6, H 7.64 (H, t, J ¼ 5:5)), two methine signals bearing hydroxyl groups (CHOH Â 2, C 69.2, 69.4, H 3.32 (1H Â 2, m)), and a carbon chain ((CH 2 ) n CH 3 ) in the structure. The sulphur and remaining three oxygens in the molecular formula suggested a sulfonic acid group (SO 3 H). The chemical shifts of two methylenes (C-1 0 , C 35.4 and H 3.29 (2H, m); C-2 0 , C 50.5 and H 2.52 (2H, t, J ¼ 7:5)), together with the correlations in the HMBC spectrum (Fig. 2 ) of H 7.64 (CONH, t, J ¼ 5:5) with C 35.4 (C-1 0 ), H 3.29 (2H, m, H-1 0 ) with C 171.6 (C-1) and C 50.5 (C-2 0 ), and H 2.52 (2H, t, J ¼ 7:5, H-2 0 ) with C 35.4 (C-1 0 ) indicated these two methylene to be located between the amide and the sulfonic acid, these results revealing a taurine moiety in the structure of 1.
2-4) Compound 1 thus seemed to be N-acyl taurine with two hydroxyl groups.
Two methine signals bearing hydroxyl groups in the 1 H-NMR spectrum were overlapping ( H 3.32 (1H Â 2, m)). However, these could be discriminated in the 13 C-NMR spectrum ( C 69.2, 69.4) and by the HMBC correlations: the carbon signal ( C 69.2) was correlated with H 1.52 (2H, m, H-3) and 1.29 (2H, m, H-4), and the other carbon signal ( C 69.4) was only correlated with those signals overlapping in the range H 1.27-1.38. The first hydroxyl group was then determined to be located at C-5 ( C 69.2) by the HMBC correlations for 1 of H 7.64 (CONH) with C 35.6 (C-2), H 2.00 (2H, t, J ¼ 7:0, H-2) with C 171.6 (C-1), C 21.5 (C-3) and C 36.6 (C-4), and H 3.32 (1H, m, H-5) with C 21.5 (C-3), C 36.6 (C-4) and C 37.1 (C-6); and also by the (Fig. 2) .
The absolute configurations of these two hydroxyl groups were determined by the modified Mosher ester method. 5) In the To the best of our knowledge, this is the first isolation of a taurine derivative from the sea urchin. Taurolipids are unusual and characteristic lipids of Tetrahymena.
6) It has been reported that taurine derivatives were also found in starfish, 7) sponge 7, 8) and shellfish. 9) Taurine derivatives with acyl moieties, eicosapentaenoic acid (EPA) and other C20 unsaturated fatty acids have been found in starfish and cold deep-water fishes. 7) Since EPA is widespread in many marine organisms, the new N-acyl taurine isolated might be derived from EPA and taurine on a certain biosynthetic pathway in the sea urchin, G. crenularis.
Compound 4 was obtained as white power. The To the best of our knowledge, compound 4 has only been reported as synthetic product, 10) this indicating it to be a new natural product. Compound 2 was determined to be 5,8-epidioxycholest-6-en-3-ol (2) 11) by comparing its spectroscopic and physico-chemical data with those reported in the literature. Compound Compounds 1-4 were tested for their toxicity against brine shrimp larvae at concentrations of 100, 10, and 1 mg/ml. Compound 2 showed significant toxicity with an LD 50 value of 4.5 mg/ml, and compounds 1 and 4 showed very weak toxicity with LD 50 values of 221.9 and 128.3 mg/ml, respectively. Compound 3 showed no toxicity.
Experimental
General. NMR spectra were measured with a Bruker Avance-500 spectrometer, ESI-MS and ESI-MS/MS data were obtained with a Thremo LCQ-DECA-XP LC-MS spectrometer, and HR-ESI-MS data were measured with a Q-Tof Micro mass spectrometer. Silica gel (100-200 and 200-300 mesh, Qingdao Marine Chemical Group Co., Qingdao, China), Sephadex LH-20 (GE Healthcare Bio-Sciences AB, Uppsala, Sweden) and ODS (500/400 mesh, YMC, Kyoto, Japan) were used for column chromatography.
Animal material. Samples of the sea urchin, Glyptocidaris crenularis, were collected at a depth 10-50 m off the coast of Dalian in the Yellow Sea (Liaoning Province of China) in May 2008. The animal material was stored in a freezer at À20 C prior to extraction. The specimens were identified as G. crenularis by a technician of Dalian Marine Fisheries Company, and a voucher copy (GC200805) of G. crenularis has been deposited in Key Laboratory of Marine Bioresources Sustainable Utilization at South China Sea Institute of Oceanology.
Extraction and isolation. The thawed G. crenularis sea urchins (2 kg, wet wt) were crushed and extracted with 75% alcohol (3 Â 6 liters) at room temperature. The combined alcohol extracts were concentrated in vacuo. The resulting residue was partitioned between H 2 O (2 liters) and CHCl 3 (3 Â 2 liters), and then the CHCl 3 layer partitioned between 90% EtOH and petroleum ether (PE) to yield a 90% EtOH fraction (19.5 g) and PE fraction (87 g). The H 2 O solution was extracted with n-BuOH (3 Â 2 liters) to yield an n-BuOH fraction (21.5 g). The 90% EtOH fraction was chromatographed in a silica gel column (6 Â 40 cm), eluting with a CHCl 3 /MeOH gradient to obtain subfractions 1-6. Compound 2 (36. Toxicity test. The toxicity against brine shrimp larvae was assayed by the method described in the literature.
12) The number of dead larvae per dose was counted, and the LD 50 values were calculated to evaluate the toxicity.
